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Abstract 
 
Twists in the outflow graft of the HeartMateTM 3 device (Abbott) have recently been 
described as a sporadic, late complication. We present a case with a unique 
combination of external compression of the HeartMate 3 outflow graft by a surgical 
scar compounded by thrombus formation in the space between the band relief and 
the outflow graft with associated twist of the outflow graft and severe flow 
limitation. Computed tomography angiogram (CTA) of the chest was suggestive of 
outflow graft thrombosis. Our case sheds additional light on the limited specificity 
of gated CTA in distinguishing the outflow graft twisting from thrombotic 
obstruction and kinking. 
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Case Report 
A 55-year-old female with a past medical history of post-partum cardiomyopathy 
underwent left ventricular assistive device (LVAD) implantation with HeartMateTM 3 
(Abbott). She presented nine months later to the hospital because her LVAD had 
been logging in persistent low flow alarms, as low as 3.5 L/min (previously 4.8 
L/min). She was asymptomatic at that time. Her serum lactate dehydrogenase was 
mildly elevated at 300 U/L (reference range:  116-250 U/L). Plasma free 
hemoglobin and total bilirubin were within normal limits. Her international 
normalized ratio (INR) was found to be 2.8 (target:  1.8-2.2). The INR levels prior 
to her hospitalization were within the target range. She underwent a gated CT 
angiography (CTA) chest (arterial phase) examination, which showed low density 
material at the junction of the bend relief and the rigid portion of the outflow 
cannula. There was also significant flow obstruction, with imaging characteristics 
of thrombosis (Fig.1A-C). Of note, no thrombus within the remainder of the outflow 
cannula was evident.  
Figure 1. Multiplanar reformatted CTA images show the LVAD outflow graft. At the 
junction of the relief bend and the rigid portion of the outflow limb, an eccentric low 
attenuation density material (arrows) is present, with severe narrowing of the flow 
stream.  
 
Figure 1A 
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 Figure 1B 
 
 Figure 1C 
 
The patient was taken for surgical exploration of her LVAD system via a 
subxiphoid approach. Intraoperatively, an epiaortic echo probe was placed on the 
bend relief, and this showed twisting and external compression of the outflow graft 
without evidence of an intraluminal thrombus. During dissection, there appeared to 
be a band of scar tissue causing external kinking of the outflow graft as well. After 
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release of the scar tissue, it was noted that the LVAD flows improved dramatically. 
Subsequent exploration of the bend relief showed a visible white thrombus 
compressing the outflow graft surface, which was removed. With exchange of the 
bend relief and 180-degree rotation of the outflow graft, the LVAD flows recovered 
to baseline.  
Discussion 
Gated CTA chest plays a significant role in evaluation of LVAD malfunction, 
evaluating the patency of outflow limb, surgical anastomosis, and the position of 
the inflow cannula within left ventricle (1-5). Outflow cannula obstruction can be 
intrinsic (thrombus, infectious material, etc.) or extrinsic (due to kinking, 
compression by hematoma or hematoma/sternal closure or tight suturing) (1-5). 
Twists in the outflow graft of the HeartMate 3 device have also recently been 
described as a sporadic, late complication. A recent analysis from Momentum 3 
trial reported an 8% incidence of the twist at the outflow graft (6). The analysis 
speculated that the underlying mechanism might be related to the relatively longer 
graft and the metallic swivel connecting the outflow graft to the pump housing 
present in the HeartMate 3, when compared to the prior generations of LVAD (6). 
Our case describes a unique combination of external compression by a surgical 
scar compounded by thrombus formation in the space between the bend relief and 
the outflow graft, with associated twist of the outflow graft and severe flow 
limitation. On imaging, the pathologic findings were consistent with a thrombus, 
given its classic low attenuation appearance. CTA had limited accuracy in picturing 
the outflow apart from thrombotic obstruction and kinking. Using 3D post-
processing might assist in identifying the culprit, as demonstrated in a similar case 
by Aghayev et al. (7). 
 
Distinguishing internal and external causes of outflow graft obstruction is critical in 
guiding clinical decision making. Thus, a differential of mechanical failure due to 
twisting of the outflow graft, with or without associated thrombosis, should be 
considered in HeartMate 3 devices when a thrombosis-like attenuation is identified 
at the level of the bend relief on CTA. 
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